Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.003 Å; disorder in main residue; R factor = 0.052; wR factor = 0.146; data-to-parameter ratio = 13.9.
In the crystal structure of a semi-synthetic opioid drug buprenorphine, C 29 H 41 NO 4 {systematic name: (2S)-2-[(5R,6R,7R,14S)-9-cyclopropylmethyl-3-hydroxy-6-methoxy-4,5-epoxy-6,14-ethanomorphinan-7-yl]-3,3-dimethylbutan-2-ol}, the cyclopropylmethyl group is disordered over two sites with an occupancy factor of 0.611 (3) for the major component. One of the hydroxy groups is involved in intramolecular O-HÁ Á ÁO hydrogen bond. The other hydroxy group acts as a proton donor in an intermolecular O-HÁ Á ÁO interaction that connects molecules into a zigzag chain along the b axis.
Related literature
For the crystal structure of buprenorphine hydrochloride, see: Flippen-Anderson et al. (1994) ; Kratochvil et al. (1994) . For pharmacological information on buprenorphine, see: Weinberg et al. (1988) ; Huang et al. (2001) . For the Kitaigorodskii packing coefficient, see: Kitajgorodskij (1973 Monoclinic, P2 1 a = 9.8154 (6) Å b = 10.4283 (9) Å c = 13.4508 (9) Å = 108.796 (5) V = 1303.37 (16) Å 3 Z = 2 Mo K radiation = 0.08 mm À1 T = 296 K 0.45 Â 0.45 Â 0.25 mm
Data collection
Bruker KappaCCD diffractometer 14483 measured reflections 4886 independent reflections 4312 reflections with I > 2(I) R int = 0.026 Refinement R[F 2 > 2(F 2 )] = 0.052 wR(F 2 ) = 0.146 S = 1.04 4886 reflections 352 parameters 112 restraints H atoms treated by a mixture of independent and constrained refinement Á max = 0.32 e Å À3 Á min = À0.31 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Comment
Buprenorphine is a semisynthetic opioid (Weinberg et al., 1988) that is used as a pain killer. The molecule has clearly defined hydrophilic and hydrophobic parts. In the latter part, static disorder for cyclopropylmethyl group is observed with the occupation of 0.612 (8) and 0.388 (8) for the two disordered sites. The minor component of the disordered part adopts a conformation that is similar to the one observed for buprenorphine hydrochloride salt (Flippen-Anderson et al., 1994; Kratochvil et al., 1994) . In the major component the C29-N24-C25-C26 torsion angle equals to -155.4 (4)° whereas in the minor component the corresponding C29-N24-C25A-C26A angle is -72.2 (7)°. This disorder may result from a relatively loose packing of the crystal (Kitaigorodskii packing cooeficient of 0.65 (Kitajgorodskij, 1973) ) that allows for some flexibility in the hydrophobic parts of the molecule.
Experimental
Suspension of 29.6 mg of buprenorphine in 200 ml of ethyl acetate was stirred at 25 °C for 14 days. After that time the liquid was separated from the solid and left for evaporation at room temperature. After several days colorless crystals (m.p. 492.5 K) appeared that were used for diffraction studies.
Refinement
All C-bound H-atoms were included in the geometrically determined positions with U iso =1.2 U eq (C). H atoms from the OH groups were located on a Fourier difference map and refined isotropically. In the absence of significant anomalous scattering effects, Friedel pairs were merged. The absolute configuration is known from the synthetic route. The cyclopropylmethyl group is disordered over two positions. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 0.0529 (7) 0.0451 (7) 0.0428 (6) −0.0126 (6) 0.0267 (5) −0.0058 (5) C5 0.0413 (7) 0.0379 (7) 0.0308 (6) −0.0052 (6) 0.0177 (5) −0.0017 (6) C6 0.0422 (7) 0.0368 (7) 0.0390 (7 
